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Since then, approximately 300 other N-nitroso compounds admin-
istered by a variety of routes have been shown to induce tumors in /
laboratory animals. All species tested, including primates, rats, /
and hamsters, were susceptible to at least one agent (Chapter 9). j

Possible nitrosamine contamination of foods preserved with
nitrite was first indicated in the early 1960's when outbreaks of
hepatotoxicosis in mink and sheep were reported from Norway (Boehler,
1960, 1962).  These outbreaks of liver toxicity were traced to N--
nitrosodimethylamine arising from the addition of nitrite as a pre-
servative to herring meal, the drying of the meal at high tempera-
tures, and its use in feeds (Ender et al. , 1964, 1967; Hansen, 1964;
Koppang, 1964; Sakshaug et_ al. , 1963J.

Outbreaks of botulism caused by smoked fish in the early 1960s
prompted research on processes using nitrite to inhibit C. botulinum
in fish products.  Concern about the possible production~~of nitros-
amines through this use led to an investigation of their distribution
in nitrite-treated fish by Fazio et^ al_. (1971), who demonstrated
that N-nitrosodimethylamine was present in products from marine
species, such as salmon and shad, that had been treated with nitrate,
nitrite, or both, at the levels then permitted.

Results of analyses performed in the late 1960s and early 1970s
indicated that nitrosamines were present in a number of foods,
including cured meats and cheeses.  These studies were reviewed by
Sebranek and Gassens (1973), Scanlan (1975), Crosby (1976), and
Crosby and Sawyer (1976), who noted that several volatile nitrosamines
occurred sporadically in the lower yg/kg range in cured meat and fish
products, but that N-nitrosopyrrolidine was found rather consistently
in cooked bacon at concentrations ranging from 1 to 100 yg/kg.

While the use of nitrite in smoked fish and the implications of
food contamination by preformed nitrosamines were being debated, the
possibility that nitrosamines could be formed endogenously from the
reaction of nitrite with amines in the human stomach was indicated
by the experiments of Sander and coworkers (Sander, 1967, 1968;
Sander and Seif, 1969; Sander et_ a^. , 1968) and by Sen est al_. (1969).
(See review by Mirvish, 1975.) The regulatory dilemma thus became
more complex.

Responding to their mandate to ensure the wholesomeness of the
food supply, the USDA and the FDA in 1970 formed a group to coordinate
the activities of the two agencies and to define research needs in
collaboration with the meat-curing industry and with academia.  In
1971, concern about the use of nitrite was expressed to the House
Intergovernmental Relations Subcommittee at hearings on nitrosamines
(U.S. Department of Agriculture, 1975).  In 1972, the USDA was peti-
tioned by consumer representatives to ban or greatly reduce the
amount of nitrite used in the curing process.  The petition was